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I«T?S£$*4$0ffli#«i: £3rt47V-*f$i«§s 
m.xh->x, 

wammmt. yu-^mmzxmmm^j&m 
ummw.. 10 

[OOOl] 

KWt4)*i*ru-^IWWSafcBW* fc*)T*4 . 
[0002] 

tz7V-*W&tf&m&lz*ix?ft3i.Vt>tU-z7\'-* 
SSH^«te8;fcT7V-*a#£t, $>I8*t4J::5fc: 
frof^4. TV- LTJi. H9fc5*tJ:5* 20 
r^X^y^-df l^iffiT'* 1 ), Jl^x^X^T'^- 
* 1 t,Z7\/-*ig.Etfm&Ztl& t , * -VINOS' 'J 

y^y K7#T**?8NfWHtfeh.T7V-* 
:ft#56£-t4J:-3l;:&^-C^4. fc^T. 7V-*£ 
flsfl8*4i:. T-fX^^-^l^m^^tSi 

t#*4. zmmmt. spwcaoK^A-t 

*W8fc4;tTVv&fcft. ^ttmtf^ft^ftTV^. 30 

[ o o o 3 ] Ei oti. ni^o^tst-rsr^^A-.y 

h^bfr&Xolz. m#i±. TH^v Ybeymhfftt 
£ifcit&£L. U>i. *Pa* { *££-$-4fcU:*<o 
T^^&oTv^fcfr'ISft^fU.. Ill lie 

7fcin*>4E»afttf*XJIr*#. r-**? 
li. f$HRlT^4<lfca<f2tf>£>ft4. 40 

[0004] o^o. zammmnmRt lx\*. w 

8(C*fLT^H6. 7£*8Stt«<ft&U i<0JSS 

3W5S*f*9*fiU 8£>C. £^S«Slto5fli*-f4.: 
fc fc <t 0 . £OA&«ttd<aHitt(att*: LT»£* 4 t 

#*4>ftTv>4. -e-LT. £<Q&&&tt#?fc*«& 
«i, mmmiz. ? i 8&i®%7n>ztiz£*)mL 
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2 

tfffijSfc&O. T4X?8<y5@!|g^a*g<&4fc. r 
-f x ? l EMEft^ o <»m nm&m&K % -> TS^ 

fc*4. 

[ o o o 5 ] uecoi 5 tcis&t &m $r<K$8*4fc 

AVK6, 7c9$iS«ilfc^4;J«£{£8$*4.ri: 
[0006] 

IKRaWttWfcS^^v^tt. ;<7>fgjS£gfcJ:4*«ft 
[0007] JJBWKc«*T*3*lfc*» 

8*4 £ £ tfTO&ru-^wMarajtft-r 4 -r 1 £ 
mtix^z. 

[0008] 

*i«i»tt^*ifc^u-4fiaitT»t8*4i!]w*a 
1 4 ?v-*i!«sit* ~>x , fnesjffli#s 

tCTJl«l8*4Ci:*«afcLTV^4. BJH=>. TV-* 

m><r>y\s-* : m.t l zmh7\/-*j)m&t-< ?>v 
izxmmtz><7)x\ ru-^im^zam^'y nwe 

WHitc J: 4yp-^Hao#^«aW<^fi*ijfpi 4, 

«@fc:ffi«8jh.4. 
[0009] 

T. 0 1«. 7 r U-^r^t'J>0. dOT'V- 
*^/H 0 ie5K*ii*{cJ:-5Tvx^-^y yjri 
0 2 *<JS£ES-^-r4 J: o tzKt->X ^4 . 
[ 0 0 1 0 3 Z 1 0 4li. 7l-a5?8ffitt*&iiTS> 
4. ^^S?jSEtt^l 0 4(i. t-^10 5at«t 

ixmmztixmKt:mi?mE.x>Ti o 
4tcox\ ^ojffiEiryn 0 5<oai^{||tc;«. r^-i 
l 0 6*>lg?ii. «4Lfc*v«E*ei 
4i5{c^-5TV>4. 
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[0011] ffiEtfy71 0 512, v-f-^i 0 

*W>*EEIH»#1 0 8fc{ft&1-4<i:3l;:&-5T^4. ffi 
E#JBP# 1 0 8ii . BSftgfiKEttttS 1 0 4#>£>t -f 
x^yu-^f lcox'j >-r3lcf^ffl-r«.£E*5rfflS-ri. 

tw, ayho-? (ttm^a) 1 1 i£J:ot» 

aWMW**i4J:3fc*-5TH4. 
[00 12] ZOmEfflWftl 08<7)Xt<-1 09(7) 

{t^>ixTfcO> >I0^7--;H l 2m>mthZt^ 10 
*). T-fX^yu— l<?5x'jyy3(Ctg^$il^fSS 
1 3 1 fl-SSiSEfttelSl (MO&Etfyri 0 5fr 
hem®, 1 3 2 & & y -f-Ji 1 0 7 ^oSrtfStSS 
1 3 3<7nvm*H;:«£-£6 < £3£$:-?TU!>. 
[ 0 0 1 3 ] £ fc . £<0«E*l«l# 1 0 8fctt, *T- 
/H 1 2£#»£tf4fcft<9Jt^H^£tf4yi'y'r 

hi 1 3im»t>tixa*). m&ybv-yi 1 i*> 

/H 1 2£tlEflOI (H+£*(6J) te«IW4. 

£ OftlMj t Jt 0 X7-^ 1 1 2 tfJMEIH ( 04>S3j 20 

ft ) ic^irts t . ttSffiEft&S l o 4 wiftETKyr 

1 05*>£>?yfSSl 32£, i?4X?-rv-*\<r>i/V 
vy3i,ztmztitz<g% l l 3 ltjgilS-tfSi^^ 

[ 0 0 1 4 ] £tz. ^c7)fgE$iJ«l#l o 8<oxy-/n 
1 2!i. ywy-f HI 1 3b%tfmMi<f4A?-7l'- 

ttiiz^ mt\fz.Tvv?\ i otizz.->xwEM (m 
+**f6j) icft^^iiTos. iittj: yuy-f H 
i i3fc«iwa[*«aj*Sft.Tv^i:Sfeai. xr- 30 
;H l 2fiMEffi!l tcSBSft.. ifitJ: 

0. 'Jlf-Al0 7'V33:#6<fSS13 3£. twX? 
l^i^y y^3fc:««Sfife«Bl 3 l tciiffl 

[0015] UrtfoT . I«OjKE0Jffll# 1 0 8fcL X 
y-;H 1 2\,zftm^hVV;4 HI 1 3£J:£}t?)i 
1 0&tfr4X?yu-* KOy'Jyn 
ffltoiSEK J: 4M fc 5t^1:vn'7 yxZit&Zkiz* 

it, r-f x^yu-^io^yyr3(ffltML, it 
E.mEttzitmsmint&ioizKe^X^l, 40 
[ o o i 6 3 * fc s Mf^jBtEfit^ji l o 4W** 

i o 6 kiMffimowmm* i o 8 t <m 

<m&l 3 2toi. ay hn-5 1 1 1 frt><7X§*HzX 

->xmffimi2ti&i6iBM8&wm#i 2 9tmvhtix 

7111 fcJ: ->TSaW»S!l»&h.* V wy-f H 1 2 9 a 

ai^A*gwft»^ai 2 9 btm^hfixa *).vv 

J 4 H 1 2 9 a^racJo-CffS&l 3 20BmWtib 
*i4J:3l;::5:oT^4. 

[0017]o£9. y^-=ttt*Jl$l2rjyHn-51 50 
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1 HcHT7U,M HI 2 9a*<!!I!)$flT#a J tt§? 
^812 9 bO#^C«;LT^fi)$fL, f SSI 3 2*< 
B8WU HSRaE^JSl 0 4<7>r* J L-AIx-:5' 1 0 
6 *^?SE$ilffll# 1 0 8'\*&E#(Jt££fl6 J 9 K&o 
T*50» ^w-^ffHWfcli. 3yhn-7l 1 lie 
ioTV U/^f H 1 2 9 acoratfff^iXTtfjWSJ 
#S1 2 9 bcOttfWffi'vgSfijSix, ff SSI 3 2*1? 

s*u waffitti&aa 1 wrhwmm 1 o s^s 

[0018] "5^ 0. yu-*#fl»B*fcMBES*lfcy 

v-^m^mmm 1 o s^i* o mztix , £*mke 
i o %<r>nmzx y lt y f-A i o 7>\m 

£*i4C1 fc t<k 4ftS5?StEfft&i!S 1 0 4W* 

1 0 6 fc*J»t4E*fiT*l»jtt4 «t e T V> 

4. 

[00 19] ifc. ff^-12 1<i. 7x-;H:-7#-C' 
&4. ^7i-/W:-7#12 1li 7X^-y'Jy 
^10 2fcf(EfSSl 3 lfc5r^-r4fSSl 34 1» 
Vbtitzh<r>X'bh. d<7)7x-;Hr-y#i 2 lfc 
tt, Md3yHo-7 1 1 1 ti-jTfflftVMWS^ 

yuy-f h 1 2 1 *RW<>*-m<7mw$m 2 1 b*<ig 

if^tlXH*), yuy-f HI 2 1 acoWti-oTr-f 
X^yp-df lcOvyyr3*J. «LE^]WF10 8*^ 
OfSSl 3 lJ>S^{i-7X^-xyyyi0 2A^<7) < f 
SS 1 3 4£7)V^*HCjiji$ii|. J: ^ C^Tv^. 
[0020] ji^«3>-ho-7l 1 Hcio 

XVVJA H 1 2 1 aj&«»SnT#3&«H»*ai 2 1 

yy^3fcWll3l369Bi$n. r^^7-U-dfl 

w)vf3\,zWBfflm\ oafrbommsBmh 
hkoiztcixm. 7\s-*mmiiz®btMwmiz 
xwemwx 1 0 8fre><?>mi±tfm£m£ <o l&tuz 

m^rizii. ayho—y ill tiZX^XVls H 1 2 
1 aOH»#ffihS*lT#aW«>¥«l 2 1 bcoft^* 

iSj^WSii, r^x^yv-jf lo^yyystc^fss 
1 34^'iiji^fL, r-fx^yw-jf i<7)i^y>-y3(c 
vx*-^yyyi 0 2*>^>ojSE* 5 ii:san^'). SJtt 
* -ti:4 J: d tc^: o T V >4 . 
[0021] vx^->-yyyi 0 2*^<^fSS 
1 34W±. «98U#1 2 2Sri1-LTy^i-Ak- 
?123«?^V^. «0^i#12 2Wi. fT 
l£3yho-51 1 l^ioTlglft^JP^^yL'y 
>f H 1 2 2 a&tf'<*««>tt##@l 2 2 b*i|Sft<i>^ 
TfeO. y Vy-f H 1 2 2 a(7)|gi!j{Cj;->Tydfju— A 

u-*i 2 3t-7x^->-yyyi 0 2*^cofSSi 3 
4fc<oaSl, &m#'ifbtiZ>£itz%'>X^Z>. 
[0022] ffl®«3yHo-7l 1 lfcio 

■cv vj4 h 1 2 2 B.imm*fix#m®!m\ 2 2 
bmmMztiiLx&mzti. t**-j>u-?i23 

ififAf- y'J yy\ 0 2*^OtS5 1 3 4 C^ii^ 
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ft. V^.^-y'J 0 2*>£><7}?SE#7*j.-AP 

1 2 3<\m&<,zm t ztix7u-*'<rf\,i o ia> 

0 8«>^ O&EtflSJgffi «t 0 tffiT UzHr&Mt . n y 
ho-7l 1 lfcioTyuy-f H 1 2 2 aODlgfjtffr 
iL3*iT#jWt»¥»l 2 2 bVWmfa'^mZtl. 
*K1 34fcT^ju-AU- ?1 2 3fctfilllr3ix. ■? 
^-y!J V^l 0 2*^CO?8ffi*<r#a-Al^-^ 1 
23^m&£i\hZt%<. 7i-;H:-7#l 21 10 
fcfl-LTr-f 1 Ov'J yr3^«te£ixS 

[00 23] 3yhn-7l 1 »WOiS 
KS-^ffi'fl.Sa-feXtl 2 0#&^$ivCi3 , 9. 

ym 2 o a^&itifi-WJiSftS X o 
T^S. frfc. 8*1 24ii, v^-j^jyyEfcfc 
(-fe^) . 8*1 2 5li. fa? 

lityy. 8*1 2 6«i. Mn^mmm^ta-t^m 
na-fe vt, 8* 1 2 8 m&mmtem 1 o 4 oiSE 20 

4. mj)*.>Vl 2 5, 1 2 8&tK»!&3H:y9-l 2 6 

frt>cr>mftmmz&^x3>hv-7i i lwgps 

Eft&iH 10 4. ttEMff* 1 0 

#12 1, fl98U#122, iSEiIS&l}P?!#l 2 90 

##^yuy-f Kl 2 1 a, 122a. 129ac7>igfj 

[0024] iOT'U-^IW^KIKtJJtiri/ 
-*(DMffli H 2 (C^t 7D-ft-b 0£g-?(, vt S4 
W*. 3>-hD-7l 1 Hi. ®J)±y*n 24frt> 30 
O&aif-^SrSI^SiA Ur-xrsi ) . fO&iiJf 
-*ttfc*2wc. V9<<rt-tf7U-**irfrl o 1 

S2) . 

[00 2 5] yu-trtfMI-btifztWfeltzzyha 
-51 1 Hi. #flWMc4t**6^-^**R®t 
6 Uf -y7S3) . £.IT\ £*i6*|*s*>7V-* 
*jot&?&i. 7V-*fHW*fcfc»t*1Wi (7ny 
M . tttl CJT) tcjDi>SW«^iSfc»JE§*-C. 
WWeSftTV^BMR <W£tfH3 ) *>WfefcS*i 40 

TttBtfJfcttW Lti:7U-*1ii m&RVtmiz& I $ 

&WcttfflLfc:ru-**££t3-£.&#, muted. 

yu-zemMzj: wmt<Q&mj}#mz}?tz®mz 

[00 2 6] 3>ho-7l 1 Hi. ma-tv-* 

1 2 0*^<9&ajfl*t;:«-?vvt, TV-^OfHBCJ: 50 
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•9fc3«W»«rflJW:* Uf -yrS4) . COt 

[0027] *LT. 3>hD-7l 1 1*<. tatfL 
*VHW: 9 lft&OJ:3£8<y6$*irt:ll3 

fcStf*. nyhn-^i l Hi. iffiBISSil 

H#l 2 9^VUy>f HI 29a^|g|||«g5$rai*L. 
<ff88 1 3 2 £1^ vt^SBiSEttteig 1 0 4 i^jSESJffll 

hi 1 3*4!flHam£iitfju fa 

rS5) . 

[0028] oyYu-yl 1 1#, ru-^fUJjd 

ihmzx^xM^ifL^mwFt^tztm^t 

lb. 3yhD-7l 1 Hi. 7V-*f«MM:fc»t4 

[0029] O^O. #mHOf .fX^TV-* Hrc 

#-f£A«yK6. 7nWE*YR%mmzXti&mili* 

ttW9Rti. «EL*vHI(c*j»t*-f a? 8 

[0030] ZZX\ <Qi«>L*VMi*2 0Km/hk 
L. WlOW^^SrO.Smt-r&i:, 
Ji. 2 0/(2X0.3jrX3.6)^2.95Hzt^r 
6. ^r±5. i«4:*«>3aW)«iaWi. ttlzXXWZ 

mrntGWkttfmfmtztix^?,. 

[003 1 ] *LT, JJW>J:3fc, RgUfcru-* 
-91 11**'. fSEfJ»#l 0 8<OVUy-f K 1 1 30) 
[0032] ^J:^:, f ^X^8«>BCJIRHKiCT 

%tft,7u-* -hit t Zitxmiffii. etc 

x? som^jagsfc-r^tsw^^^^tfi^s 
[0033] amm ttzx o t. is&fv-wm 

(ts f a ? 8 anieMiiti&C'C Ju«it^»§ * * » 
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%Zb%<. 7W-*fH&B$£*Sft*''C7K6. 7 (Dm 

fsamnmz9mtni.hzb.ifiv** ztuzx*). 

7 ! lA?7U-*l£axbTvTZit&Zt%<. f 

mthzttfiv%h. 

[00 34] ttz. %mk<r)ir<W7V-*V,zm 

&t< zfsizftti**/ h 6 . i<rm&.<wmif§imL 

lEBmbtfrntztiztiftmbUzzbizx'). m 
£ mm mmiza » h a -n&wmh<7)%%& z 
m&L^7u-*mmm±mzi$.m&$>zb 

ifiX'^h. 

[00 3 5] Z?>&mmV>TJX?7\s-*UZ 

tmhTj*.9S£m-h>^ H6. 7<omE<o$mm 
imz. tttzxzmzn&ttb u fr-om&zxz.^ 
izm&n b ix . a -m<r>$mzwtr h x o iz ix 

[ 0 0 3 6 ] 4fc. ±M&%*n®M®li. ±Mffi!&co7 

\s-*mskmzmt>-r. %mk<7>T<x97v-*\ 

ofu-tt* *ti? tmm-th z b VVZ h ij<r>vh 

tiif^frK&isXT&vhix i>&\ zzx\ 
XTi><7yru-*mmiWb ix. miT<x?7~u- 
* (yu-^mm.) mm-hhnzmizbnxmt- 
us zgm Lxmzwmth . 

[00 3 7] W)>t 4 X?7ls-*1 Ui x 

fa; 1 3(vmmizm.ztit:vmx'mm&iEiz3m 
*vvn 2bv®&zti2>zjimco®immi 

6. l6l,zi$^xm*vV712l l ZT4A7l3cr)m& 

ufiizm&ftbZhXdizmtitz. h 1 4 . i 

5 £nfl*6&ftTOI%** 'J>t 1 7 1 T'±fcfitfi£$ft 

[0038] *-v'J71 2tt, *HHft20, 20#* 

2 10)jy-f F5t2 0, 2 0OmPIBI|a]±^^$-ei.m 
ljH£SB2 2ai, :^»M21, 2 10)tf4VK 
20, 20t*tLRJtHH±*aBISS-li-4»2itlll»2 
2bi:^*LTV^. 

[0039] *LT, ^UT12tt. £8»2 1. 2 
ltfra? 1 3<OE;fr|6|fcfcftaffi«fiKfffc$:'5 . 

oaa*a2i. 2 lfc&ssfuMM f*2o, 20a* 

3«0fam^(6j (06, 07CiittS^&* 
(61) J; otr-f X9 1 3tStLaHSfifc«!BT' 

[0040] 3S[ftg& 21,21 <7)rtifflfig{C<iia£{C^ 
|6]-f 6 i o C-SW<7 Ftf-f F 2 3 , 2 3 £ft 
XH*). Ztlt>'lvV#4V23. 2 31iZ£*) % jyi- 
s*-y F 1 4tsXV7Wlv HI 5<ir 1 3^IS 
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[0041]*^ 'JA 1 7Ji. «nffi«(0A««nt2 5 

b. m#mt2 5<D~miz®fe2tizti£%mzit& 

imm 6 b. fS5#gW2 5cofl«;:ll5g$fi.£5fcaigg? 
«2 7 1 *:&*&a<> x>/2 8 fcJMLT . 
[0042] fitt»H2 5fctt. **>+4*W*+i&i: 
LT«Rf 4*|6lfcSaj-r*SaB»3 0. 3 0*«? 
tlXti*). d*l^fflg&3 0. 3 0£li. ® 
10 mtt250M»mk s MiLX\Z>31ifiSffit26 

■C, Ztlt><r)V>3 1 , 3l1fi*t**)7l2<?)1HYK 
20, 2 0fcffl»itEfcKa3fii£i:Y. 
7tt4Mryri 2tr-f^;i3<0«rt8^r|6lCj&-?Tg 

[004 3] A«>j;y/28fcli < *-9 3 3b. Z(0 

3 3 cr>Emmzm$mHz$mt& x-)v*i; 
immu) 3Abtrmhixx\^. ^—933 

\t. m#$m2 5t5£V ! &gm2 6b. fgf«SP«-2 5<7) 

20 mmzmwft>ntm/u3 5b. m.m25o> 

JSMtt 2 6 ICS IWtBtontomtiZJR *)tt\ft>tif^T 
Vy?36b. Z?X7 >) y?3 6*-frix®$k&mz 
Sft$n^--K-;M^'3 40t>y Fgm37t, 3^f;P 

3 5 mmizftm- h «t p ? fspw 3 7 ^sst 

®56£fx£ v^* «/ h 3 8 b £ * LT^S . 
[0044] #-/M^'3 4«. AnOiO *5>»3 7 

3 l<»ftWzWBZKh b b \>MmWZ**V%A 0 
a#^j£Sft£*x85tt4 0i s -t-ybgm3 7<0^^ 

30 vg?3 7 at*iW4 0O**S^»4 0 a k^fflfc^- 
«$^7K-;P4 ltSrWLTV^S. IdT. 
^34<0*S^B»4 0li. KgK«2 6{C»L. fflttEHS 
3^Sftfc^T«l*l»^j6W8r^?^ Htm 
gP4 3Sr^tta<S$iiTV^. -f^i)*>. Z<r>xH 

44t. Za>X774yK4 4\,z®&th£oWf8&ix 
hbb t(:^xgPtt4 0cT)-jgffl!)(c|l^$n.^xr7-f 
>-SW*4 5iT*Wc§*m^. 
[0045] «SS2 6{Ctt. W-f >'y J v44i:|3l# 
40 $r=SrLTx'J^y J v4 6A<^$ixTl3'9» I^'Jy 
^7t4 6l:li, X7=7A yS?«4 5»*S^»tf4 0t« 

tlX^Z. -e-LT, JggB«26t«. dOt^FV47 
i: ^ 'J y^>\4 6 fc V VX H X 4 7 J: >) 7*5 A y% 
tt4 5»c^$ill>^4 85:J'l-gStc^a$-t«»'-K-F 

4 9A^S<lt^«». Srfc. ^'J y^4 6<7)fi^gS 

tciiex vyAi <mwmb nimz ^->vth 
sm5oa<fStt4>*vc^s. 

[0046] g5^gm2 5^SgStt2 6(c«LK^fflJ^ 
50 «B»Ktt. <ryy^3 6tflS««tt2 5tft»S*4 
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[ 0 0 4 7 ] estfSBtt 2 5 <OlS«m 2 6 fc*t LR*f(ffl<0 

»2 714. -«HBT1Wtt»r2 5eKShif * X? 
>*X«5 6fc. ^4X?^X&5 60ffiJ|fl8a><s>fl&fi 
Kfc»M-*J[UW5 7i:fc*LT*i'). J|\*5 7*»#- 

5£@5g£*lT^S. 

[0048] ^<IT'. **ym7fc**y712fc:£ 

»3*fc«arc. 3 3 *jj:tf#-7u*s;3 4«* 

tiftwimZT < X9 l SOWUcTffS^CkK 
* 0 . #-**5>3 4 Ji*«*S^aW4 0 AM yfK 7 
H 1 4<r)fa; 1 3t»LKWfc:S«PTIB=«rtJiI 
$6JB«W2 7li. fa^tt*5 6««f^ 
? 1 3«ft^MKJ:3fctta}Ul«5 7a*79*>t 
-/ H 1 5<9t < X9 1 3 £2* LKttfltcSflWtttcttltl 
SMZtlZZtlztch. 
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ABSTRACT : 



PROBLEM TO BE SOLVED: To remarkably reduce the generation of 
squeal during 

operation of a brake without increasing a cost. 

SOLUTION: A pedalling force sensor is provided to detect a master 
cylinder 

pressure generated by a brake pedal. A controller is provided to 
supply a 

hydraulic pressure from an external hydraulic pressure feed source to 
the 

cylinder of a disc brake through drive of a hydraulic pressure 
control valve 

based on a detecting signal from the pedalling force sensor. When, 
during 

actuation of a brake, a car speed is reduced to a value lower than a 
threshold, 

the controller sets the brake force of each disc brake to a squeal 
suppression 
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set value regulated by the rotation frequency of a wheel at the 
threshold. By 

suppressing resonance of the constitution members of the disc brake 
through 

friction vibration of a pad during operation of a brake, the 
occurrence of 

squeal phenomenon is decreased. 
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